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Dear Mike: 

A s  you how, I w i l l  be coming t o  the  I C R F  f o r  a year next Summer, and I am curren t ly  
giving some thought t o  the  sor t  of work I might do. Among t h e  leading p o s s i b i l i t i e s  
a re  several  experiments outldklkd by t h e  N I H  guidelines. 
assessment of whether such things would be permitted by GMAC and whether they would 
be appropriate t o  do at  ICRF. I am par t icu lar ly  interested i n  cloning the  in tegra t ion  
s i t e  a t  the  5' end of properly-oriented proviruses of avian sarcoma (ASV) and mouse 
mammary tumor v i rus  (MMTV). 
i n  a number of clones of transformed chicken c e l l s  t h a t  most i f  not all of t h e  pro- 
viruses  have recombined with the  host genome at the  appropriate point  on the v i r a l  
genome t o  permit synthesis of v i r a l  RNA. The ambiguous evidence w e  had about tandom 
integrat ion has been resolved against t h e  tandem model by the  use of addi t ional  
enzymes and the  discovery of a fourth Eco R I  s i t e  very near t h e  5' end of t h e  genome 
( there  i s  also one, you may r e c a l l  very near the 3' end, making t he  in i t ia l  mapping 
d i f f i c u l t  ) . In  some clones we have produced an Eco R I  fragment of 0.8 x lo6 , con- 
ta ining about 4 2  x 106 W t o n s  of information from the  5'  end of t h e  v i r a l  genome 
and 0.6 x lo6 of c e l l  DNA. 
since it i s  well removed from the  "dangerous" par t  of t h e  viral genome (E), has a 
limited amount of v i r a l  information (most of which is  e i the r  non-coding or  coding 
fo r  t he  pl9 product of t h e  $a& gene), and i s  l i ke ly  t o  contain important information 
in  the  ce l lu l a r  sequence (e.g., par t  of any recognition signal f o r  in tegra t ion ,  
possibly a ce l lu l a r  promoter f o r  viral RNA synthesis, e tc .  ). 

contains several  r e s t r i c t i o n  s i t e s .  W e  a r e  s l i gh t ly  l e s s  f a r  along with MMTV, but 
we have an extensive map of the unintegrated DNA and know a few things about i n t e -  
gration (it i s  not tandem, there  a re  at  l e a s t  several possible sites). 
the MMTV s i t e ( s )  i s  ( a re )  of par t icu lar  i n t e re s t  i n  view of t h e  strong regulat ion 
of v i r a l  gene expression by glucocorticoids; it is  possible that t h e  provirus in t e -  
grates  adjacent t o  a regulatory s i te  i n  the host DNA. 
next few months t o  have the  5' v i r a l  sequence and t o  know more about " integrat ion 
fragments", so it should be possible t o  ident i fy  those fragments most worth cloning. 

I am curious about your 

In the  case of ASV, we already have quite good evidence 

This s o r t  of fragment would seem i d e a l  fo r  cloning, 

The viral  p a r t  of t h e  
integrat ion fragment" can be further trimmed, since the  5' sequence i s  known and I1 

However, 

Again, w e  hope within the 

The MM" genome i s  l e s s  well mapped genetically,  o f  course; but, hopefully, the 
v i r a l  portion of any fragment could be trimmed t o  50 nucleotides o r  less. 
always seemed simpler and more e f f i c i en t  t o  m e  t o  clone such fragments i n  E. c o l i ,  
provided permission were obtainable, but I would l i k e  t o  have your view of t he  
advisabi l i ty  of cloning t h i s  s o r t  of DNA i n  polyoma. I n  pa r t i cu la r ,  with reference 
t o  MMTV, do you think the  argument tha t  the  v i r a l  genomes are l i k e l y  t o  i n t e r a c t  i n  
nature would carry any weight with GMAC? 

It has 
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A s  I mentioned t o  you when I was i n  London, Phi l  Coffino, Herb Boyer and I have been 
discussing fo r  some time the  poss ib i l i t y  of t ransfect ing a TK mouse c e l l  with recom- 
binant DNA made from polyoma t s A  DNA (a l so  lacking a portion of t h e  l a t e  region)  and 
from a r e s t r i c t i o n  fragment of pseudorabies virus  DNA bearing t h e  TK gene. The idea 
would be t o  grow the  TK-transformed c e l l  at  the  non-permissive temperature ( t o  pre- 
vent repl icat ion of the hybrid DNA),  then t o  m a k e  various kinds of TK mutants with 
various agents and obtain the  relevant of the. DNA from each mutant by sh i f t i ng  t o  
temperature permissive f o r  repl icat ion.  Unfortunately, t h i s  experiment i s  still 
i n i t i a l l y  P4 in  t h i s  country---we have even had a specif ic  appeal denied---but I 
wonder whether you think it wodd pass GMAC and whether you think it i s  a f e a s i b l e  
(o r  sensible)  approach t o  studying eukaryotic mutants. Although t h i s  project  is 
pr i aa r i ly  Phi l ' s ,  he would be delighted i f  I could accomplish t h e  i n i t i a l  s tages  
abroad, t o  allow the  requirements t o  be reduced t o  P3 a f t e r  we  have defined w h a t  
we've cloned. 

Thanks again for taking the time t o  give me a tour  during my Apri l  v i s i t ;  our con- 
versation strongly influenced my desire  t o  come t o  the  ICRF next year. 
t o  hearing your views on the  above issues;  and I would also appreciate having some 
sense of the  timing required t o  have GMAC consider any request for  permission t o  do 
recombinant work s t a r t i ng  the  summer of 1978. 

I look forward 

Best regards t o  you and others on the  f i f t h  floor, 

Harold E. Varmus, M.D. 
Associate Professor 
Department of Microbiology 


